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"DEEP  SAND"  WELLS  IH  PENNSYLVANIA 
(May  1,  1937 ) 

By  S.  H.  Cathcart 
INTRODUCTION 


In  1934  Pennsylvania  Geological  Survey  published  six  reports  on  "deep  sand" 
exploration  in  Pennsylvania.  Results  of  deep  drilling  were  tabulated  and  the  struc- 
tural geology  of  the  counties  of  the  northern  tiers  east  of  Warren  and  Forest  Coun- 
ties was  outlined.  Five  of  the  papers  are  county  reports  and  one  (Bulletin  108)  is 
regional  in  character.  They  are  as  follows: 


Bull. 106 

Feb.  1934 

Gas  and  Oil  in  Potter  County,  Pennsylvania . 

W 

107 

Feb.  1934 

Gas  in  Tioga  County,  Pennsylvania. 

»l 

108 

Mar.  1934 

Geologic  Structure  in  the  Plateau  Region  on 
Northwestern  Pennsylvania,  etc. 

II 

109 

Mar.  1934 

The  Possibility  of  Finding  Gas  in  Cameron 
County,  Pennsylvania . 

n 

110 

Apr.  1934 

The  Possible  Occurrence  of  Gas  in  the  Oriskany 
Sand  of  Elk  County,  Pennsylvania. 

ti 

111* 

May  1934 

Possibility  of  Finding  Gas  in  the  Oriskany 
Sand  in  MoKean  County,  Pennsylvania. 

At  the  time  of  publication  development  centered  at  Farmington  Weld,  Tioga 
County  and  Hebron  Field,  Potter  County,  and  discovery  wells  had  been  drilled  in 
Allegheny  and  Oswayo  Townships,  Potter  County,  that  led  to  the  development  of  Ellis- 
burg  and  State  Line  Fields.  Since  that  time  the  Harrison  Field,  Potter  County,  and 
the  Sabinsville  Field,  Tioga  County,  have  been  discovered.  In  addition  24  explora- 
tory wells  have  been  drilled  to  the  "deep  sand"  zone  in  the  western  and  northern 
part  of  the  State.  Two  of  these  wells  are  producing  gas;  one  in  Beaver  County  from 
the  Oriskany  and  the  other  in  Fayette  County  from  the  Onondaga  horizon. 

The  purpose  of  this  paper  is  to  record  the  result  of  "deep  sand"  drilling 
since  the  above  mentioned  papers  were  published.  The  records  Included  here  are  sup- 
plementary to  reoords  published  in  Bulletins  106,  107  and  108,  it  being  impracticable 
to  issue  a supplement  to  each  of  those  bulletins  at  this  time.  Well  locations  are 
shown  on  on6  general  map  and  four  field  map6  attached,  and  an  interpretation  of  the 
structure  of  the  Oriskany  is  given  for  each  field.  Pertinent  well  completion  data 
are  given  in  tabulated  form. 


* Out  of  print. 


TIOGA  COUNTY 
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During  the  interim  sinoe  last  publication,  26  locations  have  been  active 
Tioga  County,  as  follows: 


Total  locations  active,  February  1934  - March  1937 


Wells  completed  22 

Gaines  Township  (see  Fig.  1) 1 

Sabinsville  Field  (see  Fig.  4) 13 

Farmington  Field  8 

(Location  by  description  Fig.  4.B.107) 

Wells  Drilling  May  1,  1937  3 

Brookfield  Township  (see  Fig.  5) 1 

Farmington  Field 1 

Sabinsville  Field  1 

Wells  abandoned  above  Oriskany: 

Farmington  Field 1 
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Gas  was  discovered  in  the  Oriskany  of  Tioga  County  in  September  1930.  Locs 
tions  active  in  the  oounty  to  date  total  124.  Of  these  114  reached  the  Oriskany  ax 
resulted  in  62  producing  gas  wells  and  52  dry  holes.  Seven  holes  were  abandoned 
above  the  Oriskany  and  three  are  drilling. 
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Farmington  Field . 


The  map  of  Farmington  Field  is  not  reproduced  here  but  the  location  of  well 
not  shown  on  Figure  4,  Bulletin  107,  can  be  read  from  that  Figure  as  follows: 


Well  111  (L. Treat)  is  S78°W,  4160  feet  from  well  43  (H.C.Kemp).  Well  113  i [j 
S83°E,  1700  feet  from  well  84  (L.Wilston).  Well  114  (Cooley)  is  N72°E,  3200  feet 
from  well  100  (Farr-Colgrove ).  Well  115  (Wainwright)  is  S60°E,  3900  feet  from  wel 
13  (C. Harrison).  Well  116  (Pettigrew)  is  N70°W,  3200  feet  from  well  39  (M.V.Whitn 
Well  117  ( J.E.Tremain)  is  S74°E,  4200  feet  from  cross  roads  at  Tioga  Junction.  Wel 
118  (C.G.Dearman)  is  SS8°E,  8800  feet  from  the  northeast  corner  of  Miadleburg  Town- 
ship. Well  119  (H. C.Kemp)  is  S50°W,  1400  feet  from  the  southwest  comer  of  Lawren 
Township. 


Six  gas  wells  and  two  dry  holes  have  been  drilled  in  this  field  since  last 
writing.  Both  dry  holes  are  "step-outs";  one  is  located  east  of  Tioga  River,  the 
other  two  miles  or  more  west  along  the  axis  of  the  field  proper.  Four  gas  wells  ar< 
in  proven  area;  one  is  east  of  Tioga  River  and  the  sixth,  the  Pettigrew,  is  locate: 
on  a small  closure  in  a faulted  area  just  south  of  the  field  proper.  The  Pettigrew 
oame  in  at  22  million  cubic  feet  and  1235  pounds  rook  pressure  in  September  1936  anc 
is  the  only  large  volume  well  completed  in  this  field  for  several  years.  It  appears 
to  have  tapped  an  independent  "pool"  separated  from  the  main  producing  area  by  a 
fault  and  from  the  Meaker  Pool  by  a structural  saddle.  Rook  pressures  in  both  of 
those  areas  was  greatly  reduced  when  the  Pettigrew  was  drilled. 


Sabinsville  Field. 

The  Sabinsville  Field  (Figure  4)  centers  about  Sabinsville.  It  is  iooated 
on  the  Sabinsville  anticline  about  ten  miles  west  of  the  Farmington  Field  (Figure  1) 
Drilling  has  not  yet  defined  the  details  of  the  subsurface  structure  but  the  south 
edge  of  the  field  is  definitely  known  to  be  faulted.  The  Ackley  well  No. 7,  one  of 
the  first  "step-out"  wells  drilled  in  the  oourse  of  developing  Farmington  Field,  was 
Iooated  in  or  south  of  this  faulted  zone.  It  is  more  than  500  feet  lower  structu- 
rally than  successful  wells  north  of  the  fault  and  found  the  Oriskany  dry. 

The  discovery  well  was  drilled  in  August  1936.  There  are  now  13  producing 
wells,  one  dry  hole  and  one  drilling  well  in  the  field.  Initial  volume  of  wells 
has  ranged  from  5 to  50  million  cubic  feet  and  averaged  about  16^-  million.  Initial 
rook  pressure  was  about  2100  pounds. 

The  area  that  might  be  considered  as  proven  is  about  three  miles  long  and  a 
half  mile  wide.  An  effective  closure  of  212  feet  has  been  demonstrated.  Neither 
the  limit  of  the  field  nor  of  effective  closure  has  yet  been  determined  but  develop- 


2 


ment  to  date  suggests  that  the  field  will  be  relatively  long  and  narrow,  and  that 
the  limit  of  production  on  the  south  will  be  defined  by  a faulted  condition. 

Of  the  remaining  Tioga  County  wells  listed  here,  the  Burrows  was  drilled 
practically  on  the  axis  of  the  Pine  Creek  syncline  (Figure  1),  as  that  structure  is 
mapped  in  U.S.G.S.  Folio  92;  and  the  Union  Stock  Bank  well  drilling  in  Brookfield 
Township  is  in  effect  a "step-out"  well  in  the  Harrison  Field  (Figure  5). 


POTTER  COUNTY 


Deep  drilling  in  Potter  County  may  be  summarized  as  follows: 


Discovery  November  1931. 

Total  looations  active  to  May  1,  1937  114 

Wells  to  the  Oriskany  horizon 107 

Productive 84 

Dry 23 

Abandoned  above  Oriskany  3 

Drilling  4 


Of  the  23  dry  holes,  6 are  exploratory  wells;  the  remainder  were  drilled  in- 
cident to  proving  the  limits  of  the  several  fields.  Six  wells  have  failed  due  to  ab- 
sence of  sand  at  the  Oriskany  horizon.  Two  of  these  in  Eulalia  and  Ulysses  Townships 
were  exploratory  wells.  The  remainder  are  located  on  the  south  end  of  the  Hebron 
Dome.  Of  the  wells  drilling,  two  are  located  in  Harrison  Field  and  two  (located  in 
Keating  and  West  Branch  Townships)  are  exploratory.  The  Keating  Township  well  also 
is  reported  to  have  found  no  or  almost  no  sand  at  the  Oriskany  horizon. 

Three  fields  are  recognized  in  Potter  County,  the  Hebron,  Ellisburg  and  Har- 
rison Fields.  In  addition  the  discovery  well  for  State  Line  Field  is  located  near 
the  New  York  State  line  in  Potter  County,  although  to  date  most  of  the  development 
has  been  in  New  York.  Also  there  are  two  small  Oriskany  wells  in  East  Fork  district. 
The  relative  position  of  these  fields  is  shown  in  Figure  1,  and  details  of  their  de- 
velopment in  Figures  2,  3 and  5. 

Harrison  Field. 


The  Harrison  Field  (Figure  5)  was  discovered  in  June  1934.  There  are  now  ten 
producing  wells.  Two  wells  are  drilling  within  the  limits  of  the  field,  and  two  wells, 
one  in  Steuben  County,  New  York,  and  one  in  Brookfield  Township,  Tioga  County,  may  be 
classed  as  "step-out"  wells  in  this  field. 

The  initial  volume  of  wells  has  ranged  from  \ million  to  22^-  million  feet  and 
averaged  about  11  million.  The  initial  rock  pressure  was  about  2100  pounds  per 
square  inoh.  The  area  covered  by  development  is  about  5 by  lj  miles  and  proven  effec- 
tive closure  is  about  140  feet.  Neither  the  limit  of  productive  area  nor  of  effective 
closure  has  been  determined. 

Hebron-Elllsburg  Fields. 

Hebron  Field  and  Ellisburg  Field  (Figure  2)  are  located  on  twin  domes  on  the 
Hebron  anticline  and  are  separated  by  a saddle  about  two  miles  across.  The  structu- 
ral depth  of  the  saddle  has  not  been  determined  but  it  is  probable  that  it  may  not 
extend  more  than  say  50  feet  below  effective  closure  on  the  domes. 

Both  domes  are  faulted  along  their  south  side.  In  the  Hebron  area  available 
measurements  indicate  a downward  displacement  on  the  south  side  of  the  fault  of  about 
320  feet  and  in  the  Ellisburg  area  of  about  490  feet.  South  of  the  fault,  one  well, 
the  Champlain  £2  (No. 21),  found  gas  and  7 wells  encountered  salt  water.  The  Oriskany 
in  Champlain  ;f2  occurred  about  260  feet  below  the  lower  limit  of  production  in  the 
adjacent  producing  area  north  of  the  fault.  The  well  came  in  at  about  3 million  oubio 
feet  but  was  short  lived. 

Further  irregularity  oocurs  on  the  south  end  of  Hebron  Dome  where  four  wells 
found  the  sand  to  be  absent  at  the  Oriskany  horizon.  The  nearest  of  these  wells  is 
about  three  miles  along  the  axis  from  the  most  southerly  producing  well. 

Hebron  Field  is  about  four  miles  long  and  has  a maximum  width  of  1^  miles. 
Effective  closure  is  about  230  feet.  Forty-seven  wells  have  been  drilled  in  develop- 
ing the  field;  36  are  producers  and  11  are  dry  holes.  Seven  of  the  dry  holes  were 
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drilled  in  defining  the  limits  of  effective  closure  and  the  effeat  of  faulting.  F© 
were  drilled  in  search  of  sand  on  the  south  end  of  the  dome.  Initial  volumes  rang' 
from  2 to  S3  million  oubic  feet  and  averaged  about  12  million  cubic  feet.  Initial 
rock  pressure  was  about  2200  pounds  per  square  inoh. 

The  Ellisburg  Field  measures  about  5^  by  ij  miles,  and  the  eastern  limit  fas 
not  been  definitely  defined.  Effective  closure  is  only  about  125  feet.  Thirty-foi 
producers  and  four  dry  holes  have  been  drilled.  Two  dry  holes  define  the  limit  of 
effective  closure  on  the  north  and  two  define  the  position  of  the  fault  on  the  son-! 
Initial  volume  of  wells  ranged  from  4 to  38  million  cubic  feet  and  averaged  more  tl 
20  million.  Initial  rook  pressure  was  about  2100  pounds. 

State  Line  Field. 

Discovery  February  1932,  but  next  well  not  drilled  until  July  1934. 


Total  number  of  locations  active  31 

Drilling  1 

Completed 50 

Productive  ......  24 

Dry  6 


The  field  (Figure  3)  appears  to  be  somewhat  complexly  faulted.  An  interpre 
tation  of  the  struoture  offered  in  Figure  3,  suggests  that  two  faults  or  fault  son* 
strike  in  a northeasterly  direotion  and  divide  the  area  into  three  parts.  In  the 
northern  part  the  dip  is  gently  northj  in  the  southern  part  it  is  more  steeply  sot 
Between  the  faults,  in  the  included  block,  dips  are  relatively  quite  steep  to  the 
north.  Most  of  the  production  to  date  is  in  the  north  eeotion  but  five  productive 
wells  ooour  in  the  middle  section  along  the  south  or  high  edge  of  the  fault  block. 
The  discovery  well  (Moran  No. 16)  came  in  with  8 million  ouhio  feet  of  gas  and  greai 
quantities  of  salt  water,  and  might  be  represented  as  being  in  or  just  south  of  the 
fault  zone  that  marks  the  south  edge  of  the  middle  block.  Displacement  along  both 
faults  is  down  on  the  south.  The  north  fault  shows  a maximum  displacement  of  about 
200  feet;  the  south  fault  of  about  75  feet.  If  this  Interpretation  is  correct  the 
struoture  is  not,  in  its  major  aspeots,  unlike  the  struoture  of  Farmington  Field  as 
shown  in  Figure  4,  Bulletin  107. 

The  field  covers  an  area  about  3 miles  long  and  ij  miles  wide.  All  of  this 
cannot  be  considered  proven  area,  however,  for  non-produoti ve  wells  have  been  drill 
along  the  north  fault.  Neither  the  limits  of  the  field  nor  the  maximum  effective  o 
sure  have  been  determined.  The  effective  closure  as  now  known  is  about  100  feet  in 
the  north  section  and  65  feet  in  the  middle  seotion.  A step-out  well  (No. 133)  thra 
miles  to  the  northeast  got  salt  water  160  feet  below  the  highest  well  in  the  north 
seotion,  but  the  structure  of  the  field  obviously  is  too  complex  to  accept  this  as 
indicative  of  the  maximum  effective  closure  of  the  field.  Initial  well  volumes 
rang®  from  7 to  38  million  and  average  about  21  million.  Initial  rock  pressure  was 
about  2000  pounds . 


MISCELLANEOUS  WELLS 


Figure  1 gives  the  location  of  all  "deep  sand"  wells  of  which  the  Geologioa 
Survey  has  acceptable  reoord  except  those  wells  that  fall  within  areas  covered  by 
field  maps  published  in  this  report  or  in  Bulletins  106  and  107.  Areas  covered  by 
field  maps  also  are  indioated  on  Figure  1. 

Looations  on  Figure  1 that  do  not  have  numbers,  represent  wells  the  reoord  < 
which  is  not  published  in  this  report  but  has  been  published  in  Bulletins  108,  107  < 
108.  The  record  for  all  numbered  wells  is  given  in  this  report  under  miscellaneous 

wells . 
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Since  March  1934,  37  locations  have  been  active  as  follows: 


COUNTY 


Wells  completed  Wells  drilling 

(Number  of  well)  (Number  of  well) 


Bradford 5 

Tioga  122  

Potter 31,  39,  43,  79  and  89  

MoKean No.  3 and  in  adjacent  N.Y.  No.  2 

Cameron  1 and  2 

Warren 3,  4,  5,  6 and  7 

Crawford 5 and  8 

Lawrence 1 and  2 

Butler 1 and  3 • 

Beaver 1 and  2 

Fayette  1 

Venango  none  

Washington none  

Westmoreland none  


none 

none 

105  and  117 
none 
none 
8 and  9 
6 and  7 
none 
2 

3 and  4 
none 

1 

2 

4 


The  foregoing  scattered  wells  have  met  with  mediocre  success.  Well  No.  1 in 
Beaver  County  got  one  million  of  gas  a day  in  the  Oriskany;  Well  No.  1 in  Payette 
County  1,800,000  in  the  Onondago,  and  well  No.  31  in  Potter  County,  a snail  volume 
in  the  Oriskany. 

The  only  field  development  attempted  was  in  Warren  County.  Well  No.  3 got 
750,000  cubic  feet  of  gas  in  the  Oriskany  but  was  soon  exhausted;  wells  5,  6 and  7 
were  dry.  Further  attempt  will  no  doubt  be  made  to  develop  a field  at  this  locality. 

All  of  the  other  wells  are  commercially  dry.  Wells  1 and  2,  Cameron  County, 
well  3 in  McKean  County,  and  well  4 in  Warren  County,  found  no  sand  at  the  Oriskany 
horizon. 


SUMMARY 

The  immediate  prospect  of  discovery  of  new  Oriskany  fields  in  Pennsylvania 
does  not  look  too  bright.  Possibilities  have  not  been  exhausted  but  the  results  of 
recent  exploration  have  not  been  very  encouraging.  Fields  may  be  in  prospect  in 
Fayette  and  Beaver  Counties  but  the  importance  of  the  discoveries  at  those  localities 
cannot  yet  be  judged.  Also,  the  failure  at  Kinzua  Township,  eastern  Warren  County, 
oannot  be  accepted  as  final.  There  still  is  a chance  of  commercial  discovery  at  that 
locality. 

An  informing  test  in  Potter  County  is  well  117  located  on  a dome  on  the  Marsh 
burg  anticline  near  Germania.  This  well  is  testing  a promising  structure  that  may 
be  too  far  southeast  to  be  within  the  productive  area  of  the  Oriskany. 

The  Oriskany  sand  is  not  thick,  and  so  far  as  known,  is  of  low  porosity,  but 
by  comparison  with  other  sands  in  this  region,  it  has  been  a good  commercial  prospect 
The  Survey  is  not  in  position  to  make  accurate  quantitative  statements  concerning  rel 
ative  favorability  of  the  various  producing  sands  but  a fair  impression  of  relative 
values  may  be  expressed  by  the  following  comparison:  Whereas  the  New  York  Medina 

might  be  expected  to  yield  something  like  2 to  3 million  cubic  feet  to  the  aore,  the 
shallow  sands  of  middle  western  Pennsylvania  something  like  2 million,  and  those  of 
southwestern  Pennsylvania  somewhat  more,  the  Oriskany  may  be  expected,  from  exper- 
ience in  northern  Pennsylvania,  to  yield  something  like  5 to  7 million  cubic  feet  to 
the  acre . 

The  stage  of  depletion  of  the  developed  Oriskany  fields  of  northern  Pennsylva 
nia  may  be  expressed  by  the  following  information  on  approximate  rock  pressures  that 
have  been  supplied  to  the  Survey  by  operators: 
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Field 


Initial  rook  pressure 


Rook  pressure 
(May  1,  1937) 


Tioga 

1650 

0 

Hebron 

2190 

230 

Ellisburg 

2075 

680 

State  Line 

2060 

1380 

Harrison 

2140 

1870 

Sabinsville 

2130 

1440 

Tioga  Field  is  reported  as  being  praotioally  exhausted  exoept  for  production 
from  the  Pettigrew  well  mentioned  on  an  earlier  page.  In  Survey  Bulletin  102.A  in 
December  1931  it  was  suggested  that  the  field  was  likely  to  yield  from  25  to  50  bil- 
lion cubic  feet  of  gas.  In  Bulletin  107  (1934)  it  was  estimated  that  the  field  would 
produce  something  like  61  billion  cubic  feet.  The  latter  estimate  is  high.  It  would 
now  seem  that  the  total  content  of  the  field  was  something  like  35  billion  cubic  feet 
Also,  available  figures  indicate  that  Hebron  Field  and  Ellisburg  Field  may  yield  some 
thing  like  40  billions  each.  Further,  that  the  average  yield  per  pound  pressure  drop 
in  these  fields  is  of  the  order  of  magnitude  of  15  to  20  million  cubic  feet. 


THE  HARRISON  FIELD 


FIG. 5 


EXPLANATION 

Gas  Dry  o Drilling 

Structure  on  Oriskany 


Scale 

i z 
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Results 

Show  of  gas 
in  red  and 
white  Med. 
S.W.  in  Oris 
-kany  and  in 
Newburg . 

40,000.  Gas 
In  W. Medina . 

Orisk.  water 
and  a little 
gas. 

Newburg  wa.tr 
Med.  gas  at 
3773  after 
Shot: 

1,250,000  ft 
at  650  lbs. 

Nbg.  water. 
Others  dry. 

Dry. 

No  record 
above  3420. 

S.W. at  2630. 
S.W. at  3260. 
Show  of  gas 
at  3270. 

ts 

D 

O 

® ® 
sa  fl 
as  o 

irH  03 

(HI  ®rt 
9 &o 

© o 
© « 

a 

Newburg  2565 

Onondago 

1545-1656 

Newburg  3490 

Newburg 

3332  - 3362 

Newburg 
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